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RLSLATION

{84 gFFzc? oF MOLYBLEIUY DISULFILE OL THE
SLIDING PROPERTIES OF GREY CASTING IKN
HOLLER BEARINGS

IaZ, v, éevéfk, SVﬁTT, Praha (Czechoslovakia)

This article is a comnilation of the results of
Tresoarch into the effccts of ldoSy on the sliding
aroperties and wear of crey casting segrments in
rollsr bearings of turbines in hydrocleoctric

nower plants, Such boarings function under une
favorable conditions, in view of the frequent
stop-and-go cyele, The conclusions and principles
elicited through the “oscribed exporiments have
goneral validity and, accordingly, may be appnliod
to other sinmilap besrings,

introduction,

Cne of the frequent sources of Tailure of seguented
rollor bearings is deficicnt lubricetion at the mackine's
break-away and make-up, when, due to the slow speed, the
Zeavily loaded bearings do not work under conditions of
hydlrodynamic friction, but under those of boundary lubrica-
tion (boundary friction). %hLe inating surfaces lack a film
¢ the lubricant's freo molecules, and the bearing's sliding
surfaces are not completely separated, ‘the resulting fric-
tion downsrades the perfornance and causcs excessive woar,
whick chortens the life o tho bearings, This oceurs sare
ticularly in the turbines of such hydroelectric power plants
Wwilch, for peak Tesults, have to start anpa step their cquip-
nent several times a day,

AS a fast ang rolatively easy remedy for such conditionsg
¥ie use of molybdenum disulfide (Hosy) 1s recomnended, in
foreizn technical literature, applied to tho sliding surfaces,
Ciochoslovakia Lhus hac e experience with Hcsz in roller
vcarings and, hence, the State Rosearch Institute of Tiermal
“ochnigues undertoolk the pcrtinent Tessarch. The results are
summarized in this article,

The structuroc and lubricating aroperties of HoS2 are
“eseribed im (1), (2), (3}, (4), (5), ana (6),

Sope oi Investigation

Tus adhesion of ths atoms of oSy to the sliding sur-
face is explaincd ag an action of wdsorntive forces of the
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1082 atoms on the naterial of tho sliding surface, The 8d-
hosion of KeS, 1s the bettor 1if the surface is chemically
clean and if the oS, was effectively worked into it., oS,

§ commoreially available in four basic forms: az a powder,
4 susjension in mineral or syathetic oils, in groascse, and
ir lubricating paints (bondcd coating), Whe best alhesion

to a chemically clean surfacs would be with a powder, be-
cause then only tho oxides of the metal of the 3liding sur-
faco impede the adsorptive forces from boeing fully 8flective,
ben neing oSy suspendca in oll, groesasc ox Varznish, tho ad-
sorntive forces arec izhibited both by the metal oxidsg as
well as by the layer of the lubricant or 2aint%, Our sxperi-
#ents wers conductod with Y08, in powder form, ana with the
oil-susdended varicty, Bacause tke offoct of koS5 is not re-
lovant in the ares of Lydrodynamic lubricution, leve, when
the s51iding surfaces arc soparated by a film of lubricant
iue to adeguatc sliding spesd, we selectod a low sliding B
opeed (0,1 %0 0,3 r/s) anc a comaensurate load (min. 3ik.g/an<)
50 as %o attain boundary frietion,

The length of time during which HoSy will afrect the
s11ding propertics of matorials uoepends ow the woar life of
“0Spze Thig, in turn, is influenceqd mainly through

a} the king or matverial of which tkhe sliding surfaces are
mnade;

%) the surface Tinish of 4hLe 8liding surfaces before %08y
ls applied;

¢} the avorage roughness of the sliding surfacss before
and altor application of KoS,;

G} the kind of HoS, used, its purity and particle sizoeg

2) tho menner of formation 0T the oS, layer on the
sliding surfacos;

T} the tyne of lubricuant us- ¢ at largoe.

v
“he togts Hol'e serformed with o sliding pair “stogl CSiN
732 - casiing CSN he 2456%, as rocommondoed in norm CSK
= 30924 Yhe scogments ¢f roller bearings are comnonly made
of stoel, with an 3lloy cozting that hag supcrior sliding
sropurtics in the area of toundary lubrication, Sognents
from grgy Casting have heen »roduced only iafreguently, al-
though i4 ig “vsaront that tholr use would nuke for signifi-
Caet savirn-. of matarials in short supply. Yhe reusons for
tho limited waon ol proy casting are its unsuitable sliding

e
'_l

.t
"

~ s
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repertiss in the arca o poundary friction (7),

In ordoy Yo tact tno clfects ef ths surfuaco #T¥enuration
¢ ¥ho woar qualitiss o tic appliasa HoS5 burfors burni shing,
CEZALNYs ware testod of wiich the sliding suriacse Wers not

*zoenhated, and also phospkated segments,

Pofore tho application of Mosz the 511iding surfaceg
Ware carstully degreased by tho use of extraction gascline
“nl tetracklormethune, Iho oSy was thoen rubbod in Ly means
©7 & steel roller undar a o3t load of 500 kg/em2,

'he Iubricating oils szlected for tho tests nuad, at any
siven tamparature, a viscoagity closely analogous to the vig=-
cocity of the o0il that i~ carrantly used in the turbine boare
inTee

<ull lotulls about tue preparation of tho sliding sure
f2rez and of rudbbding in sho “e8y are glvon in (8),

Ia judging the effocs ol #eSy on tho sliding srepertiss
Ci the testod sair of materiuls in tho ares ¢f boundary lu-
privation, 1% is Lecesnary t¢ consider tha following circume
stancaes:

4% tre start oF tho tusty, or when testing a new bearing
{net yot broren in), the 8liding surfaces will, in the area
¢i souundary {riction, start ocithor io wear in or to seize,
dnler soma unfavorabls conditions there will oven be seizing
Dotwoen surlacos that are already worn-in,

hile tane 3liding suriuses are belng broxen in, their
sevibanss inlaishoes and the value of the coofficiont of
Priction decraasos, iiter the woar-in period, and assuming
that ne deterioration of the operating ¢onditions has taken
nlaca neanwhile; bosh rmaguitudes will bscome stabilized on
COme specific value, At the moment that seiziag boginsg bHo-
turenn sliding surfaces, there will be o 3uduch risec in thoeir
TOUSUAB55, a8 well ag in the coslficient of iriction,

wey sduril tus “ourse oY tLUo tust - whilo rlgidly naine
Gaiding dueatical veutiag coaditions for tho broken-in slid-
lug suvrlaves - ihg value of the “owrlieisnt of friction Vo=
sdhnE §o Crange, without a “osrespnouding changoe in tuo rough-
Hose ¢l dho eliving suriaces, it means that the sliaing Dro-
PUEVAS Y 0F Wt lsaat one ol the matin: susfacos nust havs

Wl w NL‘:
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Changed, Because there was nc change in roughness, it follows
that the change must have taken place in the material of the
sliding surface, An analogical case arises clso through the
wearing-out ¢f the sliding top layer of MoS,, or of the film
of phosphats, cte, .

So as to make clearly apparent the wear of the surrace
laysr by the changes of the values of the coefficient of
friction, the o8B, was always burnished into cnly one of the
pair of matorials under test, In our case it was the grey
casting,

It follows, accordingly, that the offsct of KoBy on the
8liding propsrties of the pair of materials under test nay
bs judged by two basic values, 1.4y the coefficlent of fric-
tion and the wear of the s8liding surfacese.

On the asgsumption that Ho8, improves the sliding pro-
verties, the following muest bscome evident:

a) tho coefricient of friction of the pair "gteel - grey
casting® with MoS3 rubbed in, must have lower values than
the same coubination without the Mos,,

b) the wearing-in of the sliding surfaces with Mo85 on
; them must bo at a bettor rate than that of surfaces without
i an MoS3 layer, which means that the initial decreasse of the
value of the cosfficlient of friction nust be faster,

¢) parallel with the wearing-off of theo ¥o8, layer, ie0e,
as the original sliding surfaces becomo gradually exposed,
the value of the coeffioiont of friction must gradually begin
to rise and, once the H082 layer is fully used up, the coef-
ficient of friction should reach a value equal to that when
both surfaces are nating without HoSj,,

4} the more the increase in the value of the coefficient
of frietion was delayed, the more curable was the Mo8, layer,

e} & Tavorablo offect of %¥he KoS; should also be mapi- .
fested througk reducsd woar of the sliding surfacos,

dothods imploved and Lost Sot-up.

Tte two valences hecessary for judging the effect cf
1080, on the sliding gqualities of the Pair of materials under
o5t can be roiiably deternined with laboratory instruments,

In our teszts tphe ccefficlent of friction wap derived
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Fige le Test set~up developed in the svurrt,

fron the friction force asg determined on the laboratory rig
SVUTT (Fige 1), and describoed in more detail in (8), The

rig consists in srinciple of a loaded rotating disc, cperat
ing under gradually stagzersd motion on the sliding surface
of a teost spscinen, This digc action produces a print on

the surface of the specimon, c¢alled “functional friction SUL
face", Its throo sections always romain identical in size,
and within thoese sections ihe friction force is neasurod, the
ceurss of which may be continuoualy photographoed with a movie
camera and thus pormancntly registered,

ihe weay of the sliding surface of the specinen is Je-
tornined {n aciordanco with the depth ¢f the 23int, ag
deasuxsed aftor the test by tho +alysurl® (surfaco profilo-
motor) instrument, The wear of tho disc is dotermined by a
<eiss distancs netozr,

The average roughuoss a of the sliding surfacos of the
tosted materials i3, likewlse, cotermined by the Yalysurf
instrument, (Tiec designation la Correspondis t¢ tho designa-

. . - Y o
tion "havo®™ cr "9 5013 (SN o1 Lh50e}

The results of the laboratory measurements were veri-
fied by experiments on a tost rollex bearing, These ex-
periments were carried out in two ways:

Ae On reaching a constant low sliding speed (v=0,1 m/s)
with no load, the bearing was subjected to gradual loading
until boundary lubrication W&s reached, manifested by a gra-
dual, steady rise of the temperature of the segnents' sur.
faces, On reaching a certain temperature, the 8liding sur-
faces began to seize, Such an event corresponds roughly to

i UFHICIAL USE ONLY
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unfavorable sliding conditions inherent to the starting
¢ycle of some machines, An increase of the sliding speed
would lead into the area of hydrodynamic lubrication,

B, With & constant load on both sliding surfaces (by a
force equal to that in (A), the 8liding speed of v=1,7 m/s
was very gradually reduced to V=01 m/s, This gave a transe
ition of the sliding conditions from the region of hydro-
dynamic lubrication %o the area of boundary friction, This
event roughly corresponds to the stopping of hydroelectric
turbines,

In bdoth instances, the sliding conditions were Judged
by the course of the temporature on the segments' surfaces,
Because the final sliding conditions were in both cases ap-
proximately alike, the course of the temperatures amd their
values at the surface of those segments which developed
seizing, practically should also have been alike,

All the laboratory measurements, as well as the experi-
ments on the roller bearing were performed several times to
a8ssure dependable results, ,

All the selected valuea.roupectively obtuined in these
éxperinents, are evident from Fig. 2.

The types of the s8liding surface finishes and changes
in their roughness as a result of applying the No8,; are con-
tained in Tabdle I,

The changes in the values of the coefficient of frig-
tion in the region of boundary lubrication are apparent from
Fig., 2, VWhen evaluating the course of the coefficient of

tion (not yet worn in), and as the experiment progresseas,

the sliding surfaces are gradually worn in, The chart of

the coefficients of friection in Fig, 2 makes it obvious that,
Wwith the finishes of the teated pair of materials “gteol-
-grey casting", the coefficient of friction displays the
tendency - in spite of its different course during the ex-
periment - to reach the same final valuex= 0,115, This hap-
pened in the relatively short time of 30 minutes with several
surface finishes that were tested (curves 1,2,6). The shape
of the romaining curves is an indication that the value

~® 0,115 would be reached by extending the duration of the
test, This tendency toward a constant value can be explained
by the gradual wear of the top layer of the sliding surfaces'

FOR OrFigys, o oLy
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. M thlbhh. vdc QNLY

Coefficient
of Fricsion

Vhe path of the test disc (mm)
1 2 3 4 5
cycle
bl bz b3 b/, b5 ‘b6 b7 b8 b9 blO
Position of subtrahent
0 15 30
duration of test (minutes)
Pair of materials

Test Casting CSN 42 2456
Specimen

Hardness Hp 4/750/30 198 + 207 kg/mm?

Steel C5N 11700
Test

Disc Hardness Hy 10 195 + 200 kg/mm?

Figs 24 The coefficient of friction
91’ the mating pair "steel-grey casting®
in the area of boundary lubrication,

[ 4
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Designation| Basic¢ finigh Aqt
s of cantins d'1 finishing of casting
by dburnishing| after burnishing
1 phosphated - -
2 HOLYKOTE
phosphated Kiorosize -
not
3 Phosphated - -
not MOLYKOTE
4 Phosphated Microsize -
5 not MOLYKOTE
Phosphated Type A degreased
NOLYKOTE not
6 phosphated Type A degreased
not MOLYEKOTE
. no
/ Phosphated Type A degro:nod
; MOLYKOTE
phosphated Type A dogreased

fige Ze The coefficient of friction
of the pair "steel - grey casting"
in the area of boundary ludrication,

PO orriow. use onyy
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Test conditions

Per a e 0,284 m/3
Speed of advanec 18 x )OO~ n/g

Test loading (Herts) 2140 xg/om?
Dugag;gg of tesgt 29 nin,

Lubricants bearing oil J1 1,6 °E/50°C
Ambient t’g;g erature 209¢

of the disc 0220~ m
| — N 0287 microng
0
n )
2 0476 microns
E g
° » 3 O0e4R microng
]
| 2 %
4 v 3 4 Ra = 0,37 micerons
D o *
2 | o
&
50 & A 5 0e29 microns
- .
: % 5
5 ® 6 Ue23 microns
+»
"
b 7 0e32 miorons
8 O¢l5 microns

copt'd, The coefficient of fric-

tion of the nating pair "steel - grey te

::eting" in the area of boundary lubrica-
ONe
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finish, and the eventual gain of practically identical final
sliding conditions in all the instances under test, L1.04,
conditions valid for the pair “steel - grey casting”™ with-
ocut aay finish on their sliding surfaces (Curve 3)e

The loweat value of the coofficient of friction 4 =0,108
was reached with a casting that was not phosphatod but hag
powdered Mo3, burnished in (Curve 4), within approximately
2/ minutes under test, It took about the same length of
tinme for tae coofficiont of friction of a casting that wag
not phosphated, with oil-suspended MoB; rubbed in but there-
after not degreused, to reach its minimum (4 = §4,112), as
shown (Curve 7)., Only slightly higher is the value of the
coolfficient of friction ©? similarly finished castings, ex-
coept for tho sliding surface degreascecd, after burnishing in
of UoB, (Curve 5, 4= 0,113), In this instance the durability
ol tho MoBy film was less, since tho mentionsd rinimum of the
coafficient of friotion was reached in only about 16 minutes,
At the sameo time, tLoe initial valuse of the coefficient oy
Trietion (&= 0,14) was the second highest of all the cascs
under tests The Cuirves 6 and 7 give ovidenco that the wear-
ing in of the sliding surfaces was fast, lowever, Curve AN
unphosphated surface with powdersd ¥o85, suows a more favor-
able course,

v ils interesting to compare the effects of Mo82 on the
sliding properties of phosphated castings, <The abrusion of
the phosphate layer brings about an increase of the coef-
ficient of friction, From Curve 1, which is valid for the
sliding surface without Mo8,, it is appareni that the phog-
phate layer wears off very fast, The coefficieant of frioction
rose from the initial minimum values= 0,108 within about 15
minutes to its maximum «= 0el2, and thereaftor slowly de-
¢creased in virtual correspondence %o the coefficient of fric-
tion of an unphosphated surface, without o83 (Curve 3),
After burnishing MoS, into a phosphated surface {Curves 2, 6,
8)s the coeffiocient of Iriction inereased, While the smalloest
increment of the initial value was registered when powdered
o8, was used {Curve 2942 0,122), the durability of tais
film was brief, because the maxinum « = 0.127 was reachod with-
in only 8 nminutes, Thereaftoer the coefficient of fricsion
deoreased again in near coincidence with Curve 3¢ The use of
oil-suspended KoS, on a phosphated surface (Curves é and 8)
produced no significant deviation from the value applicable
%o unphosphated surfaces without Mo8, (Curve 3),

48 the shape of the curves shows, the coofficient of
friction can most conveniently be roduced by finishing un-
phosphated sliding surfaces with MoB, in powder form, Phog-
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Phating - as the base finish of the sliding surface before
the application of M082 - 414 not prove better,

The wear of the sliding surfaces with different top
layer finishes is shown in Picture 3, The highest wsar was
exhibited by a phosphated surface without MoS,;, However,
when evaluating the wear of phosphated surfaces, it must be
borne in mind that the phosphate layer measured only 2 %o
<e5me If, a8 a base of comparison for the wear of gliding

shown in Table II,

It 15 apparent from Picture 4 that the wear life, i.0,,
the durability of a layer of KoSy, ia directly proportional
to the mediun roughness of the sliding surface, Because bur-
nishing of H082 decreasod the roughness of the sliding sur-
Taces, as shoWn in Table I, the decrease in wear may be at-
tributed to the effect of MoS,,

Teats on Roller Bsaringg

The tasted roller bearings coaprised segments of grey
casting with sliding surfaces not phosphated, both without
0S8, and with MoB85 rubdbded in, as well as with a paosphated
sliding surface and the Xo8, rubbed in,

Figures 5 and 6 show the course of temperatures onm the
warmeat segmont of the bearing as dependent both on the speci-
f1ed test load and on the time, when with a constant sliding
8pcod v 2 0,098 m/s the test loads reached a value of 3C and
60 kg/em?, It is apparent that the temperature rose faster
with an increasing test load, which ¢orresponds to the in-
¢treasnd power loss through friction.

Ween identical test conditions were maintained, the
Vomperature rise on the segments with unphosphated surfaces
and without Ho8S, was steeper; with the use of Mo8, the temp o
rature rise was tne slowest, 7The increase in temperature of
the segments with a Phosphated surface and with M08y bur~
nished in fell within the range of temperature values estab-
lished for 8liding surfaces that were not phosphatod, both
with and without the additional application of Mo83. These
conclusions conform both %0 the values of the cocelficients of
friction, as well as to the average medium roughness of the
8lidinz surfaces, as shown in Pioture 4,
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wear
Test designation
casting Jeplgnation
Hardness of
Tost 8liding %
speean surface \
\
Test §
dige -
stesl
Fip, 3a Wear oy 8liding gurfaces
weay
medium roughness
Lediun
roughnasgg ear
test designation
Tize 4o Relationahip of wear of siiding surfaces

to their roughness,
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Ad'l, finish
Test Finish of suB ::fsor slidiag
designation casting by FurnIaEIns after buraishing
1l phosphated - -
. MOLYKOTE
phosphated Hicrosize -
not
3 pPhosphated - -
not MOLYKOTE
A Phosphated Hicrosize -
not HOLYKOTE '
5 Phosphated Type A degreased
HOLYKOTE not
6 phosphated Type A degreased
not KHOLYKOTE no
7 Phosphated Type A dogre:ncd
o MOLYKOTE
phosphated Type A degreased

Additional conditions of test in Figure 2,

Fig. 32 Wear of the sliding surfaces
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Basic £i ' 2
oS alidrizh Ad iuf;nishing of slid,|Medium roughneoess
Tost sursogo1ng r*f, of specinmen Ra of slid, surf,
design 8pecimen by after orf of
2uraishing {burnishing {Specimen| dise
1 Phosphated - - 0487 0,10
*
A HOLYKOTE
2 phosphated Kicrosize - 0e76 0el3
L 4
Lot
3 Dhosphatad - - Cull 0410
: .
not MOLYKOTE
4 Phosphated Microsize - 0637 0413
L 2
not MOLYKOTE |
5 phoaphated’ Type A degreased 0429 0012
{ | MOLYKOTE not
o phosphated Type A .degreased 0423 0014
not HOLYKOTE " not
7 Phosphated Type A degreased Oe32 0ell
8 NOLYEKOTE
phosphated Type A ’dograased ‘ 0el15 0,12
Tig, Aq Relationship of wear of sliding

Surfaces to their roughness,
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segments not rhosphated
without MOLYKOTE Microsize

aegments not phosphat
with MOLYKOTE uicgoung

Segments phosphated
with MOL OTxpltcronizo

Test load

P = 30 kg/om?

Vv = 0,098 m/s

Sliding speed

Resulting values

' CSN 42 2 56
Segmepts BB 0 + 2

steel €8N 11700,0

R
unner Bv_10 195+ 200 ke/mm=

medium Of segments Sadd
designated
roughness Ra = 0637
L
0676
— of rupner R Qal9u
a =
Throw of runner w 0¢5 0
Lubricant: bearing oil J1 4,47 OR/500¢
Temperature of encased oll: 26 ~ 280¢C
Ambient temperature 199¢
fiz, 5, The course of temperatures on casting segments,
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Iigs 3, The course of temperatures on casting segments

Pictures 7 and 8 show the course of temperatures on
the warmest segnent of a roller bearing, when with a con-
stant test load the turns of the runner were reduced so as
to shift the lubricating conditions in the bearing from the
aresa of hydrodynamic ludbrication to the area of boundary
friction, With a sliding velooity v = 1,7 m/s, 1,0,, in
the area of hydrodynamic lubrication, the bearing was load-
°d with 30 and 60 kg/em? respectively, so that the tempera-
tures started to rise even under the hydrodynamic ludbrica-
tion conditions, With the subsequent lowering of the sliding
speed down to v = 0,098 m/s (while maintaining the test load
unchanged), the segments!’ temperature at firat began to fall,
that 18, while hydrodynamic lubrication was obtained, How-
8ver, on reaching boundary friction, the temperature began
to rise again, It follows from the pictures thut the tem-
peratures, showing as they repeatedly did in this test series
symptoms of sliding surfaces starting to seize, run a course
that coincides well wish the preceding tests, and that the
average temperature rise was, in both instances, quite si-
nilarly dependent on time and the test load, Hence, the re-
sults of the tests may be considered reliable,
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Begments not Phosphated
Without MOLYEKOTE Microsize

segments not pho
wiiz HOLYKOTEpliggg:fgg

sogments pho
Ly R 4 g
Tess load p = 4o kg/clz

Resulting value in Fi
S81iding speed v = 0.9g’u;a

fﬁg, é.t The course of
poratures on cast
Begments, 1ue

sogments not phosphased
without HOLIKOTfo10r0lil'

:f§§'§8' ngénpﬂogghated

31’5%'ﬂo‘g‘ﬁo‘%ﬁpﬁi’gigﬁnn

Resulting values in Fig, 5,

Test conditions

YT O e

increased to vul,7 n/s

Fi
s .7a The course of temperatures on casting segments,

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A015400420001-4



Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A015400420001-4
FOR OFFICIAL USE ONLY

Fi8a 2, The course
of temperatures on
casting seogments,
b I
Sliding surface of casting
Without further finishing powder MoSjp

M
after dburnishiang in

oil suspended MoS:
after burnishing in

not degreased degreased

Phosphated
P not phosphated

Casting Zable II,

without further finishing
powder MoS8,; - MOLYKOTE Microsize

Wear (%)

%n}gﬁ of gl;d%gg gurface
oil suspended Mo8j
~—8f%er buraishing in
A9t _degroaged _degregged
— — ROt phogphated __ __

rhosphated

-—~“~—~-~~

Wear ratio
of ghoaphated surface
o
not phosphated surface

R”?“'?”Wﬂiusséﬁny
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sa%nants not ghoa hated
without MOLYKOTE icrosize

segmenta not phosphated
wlth MOLYKOTE Microsize

8 °ﬂ6 g pﬁ&tod’
Test conditions

Resulting valuesg
in Fig, 54

Eig‘_Q‘ The course of temperatures on casting segments,

fonclusion

The ,effect of Mo82 on the sliding Properties of grey
casting CSN 42 2456 was Judged by the value ang the course
of the coefficient of friction in the region of boundary
lubrication, ang by the wear of the 8liding surfaces, The
results of the laboratory measurements are given in Tabdle 11z
the resulss of tests on a roller bearing are in Figures 5,

6y 7, and 8,

It follows from the laboratory measurements that the
sreatest reduction of the coefficient of friction - an
average of 6% - was obtained by burnishing Mo8, 1in powder

moﬂmixmx
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form {nto a 8liding surface that had not been phosphated,
The durability of she applied layer of Mo8, in such case was
three times greater than when N032 was appfied t0 a phos-
phated surface, The abrasion of the casting was reduced by
approximately 5%,

When using Mo8, suspended in °il, the coefficient of
friction changed but vory 1ittle (by adout 2%), but tue
abrasion was reduced by 46%., The duradility of the o8,
layer was some /% less than in the case when K08y in powder
form was applied,

It is apparent from Table III that the effect of HoBy
on cdeodrease in wear of non-phosphated surfaces 15 not as
striking as in the ocasse of phosphated surfaces, 0il sug-
pended oS, cuts ahrasion.ot phosphated surfaces Approximase~
ly ia half, as compared to the abrasion of aoan~-phosphated
surfaces to which applied Mo8, had been in powder form
(Figs 3), However, from the atandpoint of the value of the
coeffiolent of frictiom and of the duradbility of she Mo8 o
layer, thero Was no advantage to phosphating the 8liding
surfaces prior to the application of the o8y,

The tests on the roller bearing reveal that, with a
tost load p % 40 xg/cm2 on the 811ding surfaces, and a slid-
ing velooity v = 0,3 n/s, the durabilisy of the MoBy 1ia pow-
der form can be reliably expeoted to reach about 6 hours,
IT we assume that, in the region of boundary friction, a sur-
bine neods about 10 seoonds to start and stop, a layer of
phosphate should be good for approximately 2000 starss (and
stops), Therefore, when turning on "the plants” s$wice a day,
the Mo8, layer should be good for abous 3 years,

In these ocalculations we assume that the medium rough-
ness of the segments and of the runner does not exceed the
values employed in the above tests, and that the "Shrow" of
the runner, that 1s the deviation of 1ts sliding surface.
from the plane perpendicular to the axis of rotation, {s
less than Oe54«, and that the load ic evenly distributed
over all the segments of the roller bearing, Moreover, she
Mo8, enployed must be of at leant equal purity and parsicle
size as the kind used in the tests, and the application of
the Mo8; must be done with utmost care,

Under sueh conditions it g possible, by using Ho82,
to increase, up to some extent, the safety fuctor of roller

boarings with segmonts of grey casting, in the reglon of
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Table IXX
Finish of
less F burnishing
Y YKOTR
Mo, | KOTE
V1ero Net '
5 degreased | deqreased
- Coefficient of
g Iriotion (%)* [100,0 | 9440 9840 L0205
'2 Wear life of
o layer of MoS,
H] gg (duradbili- - .koo.c 9640 | 64,0
° ° W
s iear of layer
& 8 of Mo8, (2]
g (abrasion) 10040 19540 | 5347 {9105
§ Coefficient of
a friction (%)* 10040 r.o'i.o 9845 PS.O '
- o
;; 5 Durability of '
layer o2
g bout
§, Y085 (%) - 0040 [A17,0 R35,0
45 Abrasion of
layer of
llo82 (%) 10040 | 4840 2340 17,0
(o]
% g:;rﬁioient gr
. ction (%) - 9440 | 9645 [92,5
g » Durability of
: 3 'ﬁ, .g &ayar of
i'g'é' @ | o8, (%) - 840 [17340 1940
A o g -g Abrasion of
g 5 - 8 __layor of
S ] dosy 4045 | 6840 92.31&2.0

* The above is a comparison of the
| coefficien
%he 511ding surfaces of the "pair?, at 1a.n:§3:1
points of time in the test,

FOR OFFICAL use ongy

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A015400420001-4



Declassified in Part - Sanitized Copy Approved fof Release 2011/12/13 : CIA-RDP80T00246A015400420001-4

Ff
GQJKZEWM.USECMMY

boundary lubricasion, H .

owever, for $rul L
starting, 1% i 1 d Y safe stopping and
cation.s' 8 8t1ll better to rely om hydrodynamie lubri-
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